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The rate of W5’!a*ioxIof plutonium from the 4+ state to the 6+ state
-f,)

percent perchlori.cacid solution was studied as a function of temperature.

‘i’heoxidation reaction was found to be essentially completed in 10 minutes at

a temperature of 195° Co The presence of H2S04 did not noticeably affect the

rate of ox%lation.
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$-g i,JThe exis+xume of’the 6+ state was inferred by the plutonium not being
.=~= m
~m’
“-m’ oarried b,yLa~3.
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oXIDATIO!$OF TRACER AMXJFTS OF PLUTONIUM l?.YPERCHLORK ACID

~)
The early worl on oxidation studies of plutonium showed Cr207=

to be an effective oxidizing agent in taking plutonium from the 4‘skate to

the 6+ state, end sinc~ Cr* i) bycan be oxidized to Cr20~ quantitatively

a 70 percent perchloric acid solution it seemed probable that @rchloric acid

under similar conditions could be sn “effectiveoxidizing agent for plutonium

“$‘Theexperiments desor~ ed below show that a 70 percent perchloric acid solution

under certain conditions is a very effective oxidizing agent for plutonium,

Experimental

The pr~edure used throughout this inve~tigationWGS essentially

as follows: ~]approximately O.l ml of a 4+-plukonium %r6cer solu%ion- con-

t~ining akout 007 Kg of Pu was transferred to a 3-ml oone~ This solution

was ocintrifugedto +dw:bottornof the cone and then evaporated to dryness~ 002
.

-mlof a 70 percent perchloric acid

.
placed h Q phosphoricacid batho

time the oone was removed fron the

chloric acid was then diluted to Q

solution was added end the cone was then

The setup is shown in Fig- 10

beth.and cooled under the tap.

vo2ume of approximately 205 ml

After a given

The per-

with a lIY

(!.25mu of 3an-thanutnwas then

make the solution about 2N in HF=

J.) Perchlori~ Acid aS oxidizing Agent in the Determination of Chroaiume
James J. Lichtin$ IndO ~figr.Chem09,Anal. Ed. 2, 126-7 (1930)0

n!The tracer solution was 3 1!‘n HN030 The solution had previously been
treated with S02 and then boiled to get sit!of the S02; thus obtaining
a solution of 1% in the 4 state-
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The LaF3 precipitatev:as.sIurriedand spread over an area

101 Sq. cmO on.a platinum discs The samples were co~ted

d
&lpk counter 0

A oaIibratioa experiment V:asperformed in which

mm

of approximately

in a proportional

the above procedure

WES curried out omitting the heating step. ‘fhsactivity obtained Was used ES

a standard from which the percent of Pu oxidized in subsequent experiments was

calculated. The results are shown in Table 10

A series of experiments were performed to determine the effect of

sulphuric ~cid on the rate of oxidnti.on~ The procedure outlined show was

repeated but in addition to 002 ml Of 70 percent 132L04~OC.1ml of conco H2S04

was added to the coneO The results ere shown in Table 110

r’ The precision of

pri.noipallybecause of the
k

udformity of the samplesO

the experiments was of the order of 2 percent

variation in the carrying power of 1.aF3and the

●
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5) See Reports CI+=1527and(jp-1817=
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Temperature
of bath

25° C

TABLE!10

Percent Activity of’Smnple
Tim Oxidized in counts per minute Remarks

o 50$500 Standard

5 mi.m 90 5.050

M minO 98 880

15 mi.m gg 590

30 mtiO 97 1,550

60 mim~ 98 920

174~ 330 c 10 Klino 90 5,210

174‘33*C 40 min. 98 896

174‘23°c 60 miru=. 99 638

153° ~ 3° c 10 lni.no 12 440500

153° h 3° c 30 mino 19 419000

153‘~3Gc 60 mino (.59 15,900

153° 2 3° c 2 hrso 79 10,600

15S0 $ 3° c 4 Ms. 91 4..375

153~* 3° c 1% h.y%. 96.5 1,775

132° ~ 3° C 3 hrso 23 39,000

132° ~ 3° c 6 hY’SO 24 380300
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Temperature
of bath

195
o&30c

,.

Percent Activity of Sample
Time Oxidized in counts per mixute

10 mti~ 96 20~75

15 m.in~ 98 990

20 mim 9?’.>5 1,280

. 0 508500

●

Remarks

Standard

I
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The use of perchloric acid as an oxidizing agent for tracer

amounts of plutonium has several titeresting features. One can oxidize the

plutonium and then dilute the perchloric acid solutions Thus the final

solution is one in which plutonium is present in the oxidized form with no

other oxidizing agent presenko

The use of perchloric acid in LaF3 cyoles instead of sulphuric

acid has several advantages. The perchloric acid may be very easily fwwi

off and the plutonium oxidized at the same time~ However, one must take care

to insure the proper temperature for the oxidation step. ~ exper~~nt was

aarried out to determine the temperature at which the 70 percent perchloric

aoid solution begins to fumer Fumes actually were noticeable at 80° C and

copious quantities of dense ;vhitefumes were comi~ off at 135° C. Referring

to Table I, one can see that the emounk of oxidation under these conditions

would be nilo After the LaF3 cycle is carried out cne cen obtain the pMmni-

w carrier free by precipitating the IaF3 away from the plutonium h the

oxidized stateO The supernatant, aside from the usual airt

reagents and distiUed waters will contain plutonium as the

constituent0

present in

only non=walatile

The probability that the above information and ideas could be

applied to elemant 93, neptunium~ is very high.
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